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which occurred shortly after the head shot, would be in the 

earlier portion of the film? 

Dr - Hartmann. That is correct. 

Mr. Cornwell. What frame is that associated with? 

Dr. Hartmann. About Frames 190 to 200 there is a strong 
blur reaction initiated. So having concluded that this is 
in fact, that the blur sequence around 313 to 319 is in fact 
a response to the gunshots, X would think that the logical 
inference would be that the blur sequence , the blur episode, 
running typically from 190 to 200 is also a response to a 
possible gunshot. And we know that the President emerged 
from behind the sign somewhat later., some frame later, 
showing in fact a reaction to such a wound. So this could 
very well be the blur or startle reaction to the gunshot 
that caused the back wound to the President. 

Mr. Cornwell. And what, if any, corroboration is provid 
by this analysis to the Warren Commission r s conclusion that 
the President and the governor may have been shot in the 
vicinity of Frame 210. 
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Dr. Hartmann. Yes, they picked 210. I would say that to 
pick 210 in the face of this current evidence, to pick 210 
as the time for that first shot, which is the Warren 
Commission's conclusion, would not be warranted from this 
evidence, because the blur before Frame 210, from 190 to 
200, is clearly much larger than any blur after Frame 210. 

In fact, there is really very little evidence for a blur in 
the appropriate amount of time after Frame 210. 

Furthermore, there is some photo evidence that tends to 
support the thought of a shot in the time frame shortly 
before 190. For example, there is the Phillip Willis, 
photograph which shows Mr. Zapruder in the background and 
the motorcade passing in between. Because the motorcade is 
in between, it is quite possible, quite easy, to determine 
exactly which Zapruder frame that corresponds to, because 
you can tall which part of the motorcade is passing between 
Zapruder and Willis. And Willis said that he took that 
photograph as a reaction. He pressed the shutter as a 
reaction to what he perceived as the first shot, at least a 
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shot. 

Well, it turns out that that frame is 202. So that means 
that Mr. Willis is telling us that he pressed the shutter as 
part of his reaction to a shot, and he was reacting at Frame 
202, while here we see that Mr. Zapruder is in the middle of 
his reaction Frame 202. So that is very nice consistent 
evidence that something happened, say, in 190 or shortly 
before 190. 

Mr. Cornwell. Mr. Chairman, I was incorrect earlier when 

! 

X stated that Exhibits F- 224, 225, 226 and 227, the 

Zapruder film blowups, had been previously admitted into 
evidence. I would at this time ask that they be admitted 
into evidence . 

The Chairman- Without objection, they may be entered int< 
the record at this point. 

[The information follows: ] 
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the tape that had been massed by the motorcycle noise with 
one exception. That impulsive series of events came near 
the end of the five— minute segment and was very unlike the 
series of impulsive events that we see before us here, at 

! 

times around 130 seconds after the stuck button. 

Mr. Cornwell. What, specifically, did you do to determine 
what the nature of the impulsive events were? 

Dr. Barger, At this stage we conducted a series of tests 
which ue call screening tests, to determine whether those 
impulsive events might be ruled out as gunfire. I might add 
before we did that we did attempt some different analyses 
beyond those that I have described so far that would help us 
understand the nature of the impulsive events that we did in 
fact perceive . 

The first of those analyses , in fact, was a calculation of 
the spectrogr aphic analysis of the transient event. 

Mr. Cornwell. I would like to show you Exhibit 356 and ask 
you, would it be possible for you to use that exhibit to 
illustrate the analysis, the spectrogr aphic analysis you 



NAME: HAA254000 


PAGE 


75 


1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1327 

1328 

1329 
1 330 

1331 

1332 

1333 

1334 


of the stuck button and a cursory examination of those 
impulses indicated that ue could not rule out the 
possibility that they were in fact echo patterns . 

Mr. Cornwell- What did you do next? 

Dr. Barger. Well, it seemed prudent to do something nor 
than a cursory examination of the echo patterns so we 
devised six what ue have called screening tests to determine 
if they might in fact be the sounds of gunfire and if ue 
passed these six screening tests ue would proceed to the 
filter detector which X described before which was in the 
back of our minds as the most powerful test ue could 
perform. 

The point uas , did the impulsive patterns on the tape 
occur at the time of the assassination? The second 
screening test uas simply, were these patterns that occurred 
at this time in the data unique throughout the 5.5 minute 
segment? In other words, could they be shown to have 
occurred only once? 

Thirdly, ue asked, did the span of time occupied by the 
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impulse patterns cover at least five seconds? Or. of 
course, if they did not, they could not possibly represent 
the entire span of the gunfire as given by analysis of the 
Zapruder film. 

Fourthly, ue asked, do the shape of the impulses on this 
tape recording resemble the shape of impulses of gunfire 
transmitted through that type of radio? They certainly 
didn't resemble the wave forms of gunfire as I showed in the 
first exhibit, but the radio would be expected to distort 
them and would it have distorted them in the way they 
appeared on the tape? 

Does the narrow range of observed amplitudes of the 
impulses on the tape correspond to the expected range of 
amplitudes for the wide range of echo amplitudes as 
compressed upon transmission through the radio? 

The sixth one. Do the number of impulses that we would 
expect in an echo pattern approximate the number of impulses 
that are seen in the tape to occur at this time? Those six 
questions were asked and they received an affirmative 
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answer . 

Mr. Cornwell. Let me ask you — I believe your explanation 
p^^haps was clear that you wanted to find out if they 
occurred at the right time of day; if they were unique. In 
other uords, if they were not so thoroughly scattered 
throughout the data they were the cause of something else. 

That their shape was appropriate; that they had the right 
amplitude or height after the compression of the radio; that 
there was approximately the right number of impulses, but 
you also stated — I believe your third item was that the time 
span had to be at least five seconds . 

Do I understand — you made reference to the Zapruder film - 
that a matter of looking at the head shot at 313, or 312 and 
going back into the film at which point I suppose everyone 
would agree that the participants, the President and 
Governor Connally, are clearly reacting and saying that 
there was at least in a minimum period of time, five 
seconds, that the shots had to cover. Is that accurate? 

Dr. Barger. That is accurate. 
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Mi. Cornwell . So no mallei what else might ultimately be 
found oul about the number of shots or the liming' or 
sequencing or anything else, you al that point were looking 
to see if it at least covered a five— second span? 

Dr. Barger. That is correct. 

Mr. Cornwell. Let's go to the first test and show you 
Exhibit F-366 and ask you if you can tell us what that is? 

Dr. Barger. Yes. This is an illustration of how we 
attempted to achieve our best estimate of the time of the 
assassination . 

Mr. Cornwell. May we have Exhibit F-366 admitted into 
evidence, Mr. Chairman? 

• The Chairman. Without objection, it may be entered at 
this point . 

(The information follows; ! 

********** IHSERT 2-c ********** 
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recorder used "to record the dispatcher's voice was running 
very slowly. The reason that perception is given is that it 
uas actually off part of the time when no one was speaking. 
However, at about 12=30 the voice traffic increased so much 
on Channel 2 that the recorder operated then continuously 
and therefore our estimated correspondence between 
laboratory time as measured on the stop watch and Dallas 
dispatcher 2 time with the slope of one* That means the 
recorder is on all the time. . 

Well/ that is not tremendous information. However/ the 
purpose for doing this was to note with the stop watch that 
at this time/ as. we listened to the tapes/ we hear the Chief 
of Police say/ 1 1 We are approaching the triple underpass. ' 1 
And nineteen seconds later on the stop watch we heard him 
saying/ ’ ’We are going to the hospital. V 1 

Since it has been recorded that the Chief of Police hear 
the shots and since he has testified that he has heard them/ 
it is unlikely that he would give a routine position report 


1446 


after having heard them so it can be presumed or should be 
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1447 presumed that the assassination occurred s ome time . between 


1448 those two voices . transmissions by the Police Chief. 


1449 


If one 1:hen goes over horizontally from that time estimatt 


1450 to our estimated correspondence of Channel 2 time to our 


1451 stopwatch time we have our estimate for the time of 


1452 assassination, which is 12 seconds past 12=30. 


1453 


Mr. Cornwell. I now show you Exhibit F-365 and ask if yo\ 


1454 can identify that. 


1455 


Dr. Barger. This is the same kind of activity but 


1456 conducted when listening to the sounds on the Channel 1 


1457 tape. 


1458 


Mr. Cornwell. May we have Exhibit F-365 admitted into 


1459 evidence, Mr. Chairman. 


1460 


The Chairman. Without objection, it may be entered into 


1461 the record . 


1462 


[The information follows: ] 
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1464 ********** IHSERT 2-d ********** 
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examined the tape recordings that President Mixon had. Dr. 
Richard Bolt, of BBEH, did that. X happened to have been 
director of one of the divisions of the company in which 
some of that work was done. 

Now X remember your question, so I can answer it. 

The first problem that had to be solved in designing the 
test was the fact that we didn't know where the motorcycle 
was, if, in fact, it was there at all. The second problem 
was, although we had evidence about the type of .rifle used 
that was fired from the Texas School Book Depository, we had 
no evidence about the alleged weapon that might have been on 
the knoll. For example, we didn't even know whether it was 
a' rifle or a pistol. The allegation didn't include that 
information. 

We had to consider , also , where to put the targets at 
which to fire the bullets. As I have explained, the pattern 
of the end wave shed from the bullet is distinct, so the 
echo pattern at any one point depends upon the direction in 
which the rifle was pointing, as well as the place where it 
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1787 was firad from, and so ue need to decide where, in fact, to 

1788 fire the bullets. There was evidence the bullets, of 

1789 course, had hit the limousine, the occupants in the 

1790 limousine. There was evidence that a bullet had struck the 

1791 curb on Main Street, down by the triple underpass, and there 

1792 are the other indications by the presence of our impulses in 

1793 the tape that there may have been a shot fired up near the 

1794 corner of Houston and Elm, so we used those results to place 
the targets. 

The next problem ue had to figure out was what ammunition 

1797 to use since the end waves are important. You have to have 

1798 the muzzle velocity correct, and ue needed to find 

1799 ammunition that had a nearly similar muzzle velocity to that 

1800 used by Oswald, or alleged to have been used by him. 

1801 We had to consider as a matter of practical significance 

1802 the amount of time it would take to conduct the acoustical 

1803 reconstruction. Requiring live ammunition as it did, of 

1804 course people had to be secluded from the area, and that can 

1805 only be done for a short period of time. We had also to 


1795 

1796 



NAME = 


HAA254000 


PAGE 104 


1 852 
1 853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 
1861 
1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 


Dr. Barger . Here are shown the four target locations . 

The first rifle position was in the depository, -with the 
muzzle of the rifle in the plane of the window. 

Here the rifle was in the same position, but the muzzle 
was withdrawn two feet from the plane of the window. This 
was done because we had no clear evidence about where the 
muzzle, in fact, was relative to the plane of the window, 
and that small difference makes a noticeable difference in 
the loudness of the muzzle blast as perceived in the plaza. 

The third location was from the knoll, apparently the 
rifle. The fourth was the knoll and the pistol. 

The shot numbers here indicate the sequence in which the 
shots were fired and the absence of any number in any place 
indicates there was no corresponding shot fired. 

Mr. Cornwell. How, the numbers across the top where it 
says ''No. 1, No. 2, No. 3,’’ what does that correspond to? 

Dr. Barger. These correspond to the numbers of the 
targets, T, 2, 3, 4, that were fired upon. 

Mr. Cornwell. And the rifles which were used both from 



NAME : 


HAA254000 


PAGE 115 


2024 

2025 

2026 

2027 

2028 

2029 

2030 
203 1 

2032 

2033 
2 034 

2035 

2036 

2037 

2038 

2039 

2040 

2041 

2042 


Dr. Barger. Here ue show 6 echo patterns in alternate 
array. They were generated by Western Cartridge Company 
ammunition, which is somewhat incorrectly labeled here as 
Winchester ammunition, and then Norma for test shots fired 
from the repository with a muzzle 2 feet behind back of the 
plane of the window fired at target No. 3, received at 
microphones 7, 8 and 9 in array 3, namely, halfway down Elm 

Street, at microphone 9 we see, and all others we see, time 
plotted in the horizontal scale. 

From here to here we have the total time span of one 
second. We have the intensity of sound in decibels plotted 
on the vertical scale in each of the 6 graphs . We see 
initially a very loud pair of impulses; if you look very 
Closely, you see there are two of those. The first of those 
is the shock wave of the bullet passing overhead. The 
second of those is the reflection of the shock wave from the 
street just below the microphone. Then there are three 
rather distinct echoes and several others here that we can 
see if your eyes are very good. 
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Dr. Barger. Very well. There are 15 descriptors here. 
Each one describes a case where an acoustical test pattern 
matched better than the threshold value of .6 with a segment 
of the Dallas tape. 

The first sitution where this occurred I will label with 
blue. There were 4 test patterns that corresponded with the 
segment of the tape that began at 137.7 seconds after the 
stuck button# with coefficient, correlation coefficient, 
larger than .6, and these are the 4, and X will note with a 
1 that that is the first time in the tape that any of the 
test patterns correlated with any of the impulse patterns in 
the police tape with a score better than .6, and have the 4 
times. 

Mr. Cornwell . So at that point you are telling us that 
there is a segment of the Dallas police tape which very 
closely approximates or at least has a correlation 
coefficient of over .6 with respect to various of the test 
shots ? 

This section may contain the sound of 


2272 


Dr. Barger. 


Yes . 
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gunfire. Then going on down in the list, we have wha t I 
will label the second time, the second place on the Dallas 


tape* where correlations or matches were achieved that were 
good enough to exceed the threshold value, and I will label 
that with a red, and there were 5. 


Then in the same way at a later time, around 145.15 


seconds, in green, I will label and highlight in fact the. 3 


test shot patterns that correlated with that part of the 
tape better than .6.- Finally, at 145 — yellow is not the 
best, is it — well, in the absence of being able to see 


anything representing the fourth part of the tape when there 
was a time at 145.61 seconds when three different test 


patterns achieved the correlation score greater than .6. 

let me rummage through my briefcase and see if I can find 
another color. Black is the obvious choice. 


Now a feature of a detection of a receiver that was 


designed to detect the possibility of otherwise subaudible 


events by using the correlation procedure can give threshold 


One, it exceeds the 
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exceedences under two circuinstanes. 
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time . 

In other words* ten feet down the motorcade route* 20, 30 

40, 50* all the way down to here would be 250 feet. 

X will signify that I mean at zero time and at zero 
distance that were here by that blue circle. In other 
words* at this time we are here, and X am going to describe 
that position as zero distance down the motorcade route, and 
that time as zero time on this scale. 

Congressman Fithian, will you let me get away with that? 
Shall I proceed? Very well. 


At the second time of day when there were any correlation 
achieved that did in fact exceed the threshold, which I have 
labeled red, then we see that the motorcycle — well, let me 
point out that the time difference between these two 
occurrences is 1.6 seconds, so we plot 1.6 seconds later the 
position of each of the microphones that are correlating 
with that sound on the tape. 

In other words, at that time, 1.6 seconds, all of the 
microphones were not right here in one area as they were at 
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first time. Some of them were up the street. 

So X will simply mark in red this is the time on this 
scale that corresponds to this time of this pattern, but I 
can't make a nice, little circle yet because they are all 
over the place. There must be some false alarms in there. 

Now, at the third time we have green as an indication. 
Green occurs at this time seven and a half seconds after the 
time of the first one, which was indicated by blue. 

At the time of the green, the green part of the Dallas 
tape , ue had three detections, three matches one here, one 
here, o^e here. 

All those are not all in the same place and the motorcycle 
can only be at one place at the green time/ as well as it 
can he only at one place at any other time, so there is a 
little bit of ambiguity there, but let f s press on. 

At the next time, which. is a halt a second later, which 
would be indicated by the black time, which is eight seconds 
approximately after the first one, we notice that the 
position of the microphone that gathered the test pattern 
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that gave the correlation that passed the threshold was 
here, here and here. 

All right, so now explain where those 15 dots come from. 
Those 15 dots represent these 15 correlations that passed 
the threshold of .6, and they are illustrated as a function 
of the time that they occurred and the position down the 
street where the microphone was that picked up the test 
pattern that gave the correlation in fact. 

Now, we have to look at these and immediately see the 
motorcycle can’t be all over the place, but there is a high 
degree of order in this diagram. The negative hypothesis--am 
X supposed to be quiet while that happens? 

The negative hypothesis would be that the motorcycle was 
not in Dealey Plaza. If that were true, then this scale 
that describes the distance down the street of the motorcade 
would be meaningless in the data, and the data would occur 
in time and in distance down the street at random. 

But the eye can see that they tend to follow a sloping 
line. It can particularly see that because of these prior 
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lines that I drew in, and that is what I was suggesting 
might have better not occurred. 

There is a lot of order in the occurrence of these 15 
correlations . 

Now, how much order? Well, if one segments the position 
of motorcycles down the street into four bins or four 
compartments, and segments the time at which they occurred 
into four compartments which are naturally the four 
compartments into which the data are segmented, then one has 
to question what is the likelihood that this order pattern 
could have occurred by chance; in other words, was it the 
likelihood this pattern would have occurred if the 
motorcycle wasn't there. 

There is a test for that sort of thing, and it is called 
the Chi square test, which if you segment the data into four 
times and four places, as X have done, it is a test done 
with nine degrees of freedom, and you calculate the Chi 
squared value which is a measure of orderliness and you get 
17-1/2 for those of you that have tables of the Chi square 
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distribution. 

The meaning o± that number is this much order would occur 
only five times — well, let me make sure of this. This amount 
of order would not occur except five times out of 100 if 
this was caused by chance. 

In other words, if the motorcycle was not there and the 
data were distributed at random, there is only a 5 percent 
chance that that would have occurred. This much order in 
the data would occur, be expected to occur, 95 percent of 
the time . * 

That is just about at the level of the statistical 
significance that gives the person confidence that there are 
correct detections in the data. On the other hand, there 
are demonstrably also false alarms. 

This can be seen by observing that if some of those 
curriculi in fact indicate the position of the motorcycle, 
then some of them must be wrong becuase the motorcycle can't 
be in two places at ones. 

Mr. Cornwell, I could proceed with what I am doing now or 
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we could put up those other three. I think it might be 
easier i± I proceed. 

Mr. Cornwell. Go right ahead and proceed. 

Dr. Barger. It is now the task of the committee and me tc 
try to identify to the best we can which of these detections 
are false alarms and which ones are not. We have a good 
deal of confidence that many of them are not. 

Now# in order that the motorcycle could achieve this 
position 130 feet down the street from the blue position in 
the 1.6 seconds it would have to go 100 miles an hour. 

There is no evxdence to indicate that it did that, and so 
this particular detection is labeled a false alarm. It 
couldn't be true. It leaked through because we lowered our 
threshold of detection to the point where we had enough 
correlations so we could be reasonably certain that the true 
answers would emerge. We wouldn't want to shut them out. 

How, if you assume that the trajectory of the motorcycle 
is from the blue position, at which we can be reasonably 
confident through these, the slope of that line is 11 miles 
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an hour . That is approximately the speed, of the motorcade. 

If one said , perhaps these are false alarms and that is 
the correct trajector of the motorcycle, in that case the 
motorcycle would be going 18 miles an hour approximately . 

It would be going from behind the limousine — X mean, 120 feet 
behind the limousine and drawing close to it. I had better 
explain what I mean by that right now. 

' If we assume that one of these last two occurrences 
represents the so-called head shot, then we know at that 
time where the limousine was. It was at frame 313. Frame 
313 is 250 feet down the street from the blue dot, so 250 
feet at that time of occurrence is here, so this must be 
where the limousine was at that time. 

It was going at about 11 miles an hour as determined by 
photographic evidence. If one plots back at 1 1 miles an 
hour, one finds at the txme of the first occurrence the 
limousine was somewhere 120 feet ahead of the motorcycle, 
which would have put it right there. 

Now, again, I am examining the question about whether 
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these three or these three are candidates for false alarms. 

If these three are truth, then the motorcycle was going 18 
miles an hour, catching up with the limousine, and in fact 
having achieved a position only 40 or 50 feet behind it at 
the time of the. head shot. 

Now, if you recall the first thing we noticed on the tape 
was that there was a dimunition of the sound due to the 
motorcycle three seconds prior to the first impulsive 
pattern that we originally suspected could conceivably be 
caused by gunfire . 

There was no obvious explanation for that, until one sees 
that at that atime he was just beginning a 100 degree turn', 
and on the inside track apparently, and he would therefore 
have to slow down to execute the turn. 

Now, it was further observed that the motorcycle sound 
stayed diminished after the turn. It did not increase to 
the level that it had formerly been. Therefore, it would 
seem that it couldn't have increased speed, which it would 
have had to do to achieve this position in eight seconds. 
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1 £, on the other hand, it had continued at the same speed 
of the motorcade, it would have achieved this position in 
that time . 

There is, therefore, that sound of the motorcycle evidence 
that indicates that these are false alarms. Now, that is an 
example of a kind of corroborating or disqualifying evidence 
that is of practically nonacous tical origin, although X must 
say we are infering that the motorcycle didn't speed up j 

because the noise didn't increase, that can be used to 
identify one of these detections that we have accepted about 
lowering the threshold sufficiently to be certain to catch 
the correct detections, and to label them as false alarms. 

In other words, indications of detection that were 
accepted by the test, but that can be shown by other reasons 
not to be possible and, therefore, to be false alarms. 

As a result of that judgment, the estimate of the 
motorcycle position at the time of the second impulse, the 
red one, would be there, which is right there, and the 
estimated position then of the motorcycle at the time of the 
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third occurrence, which is here, is right there. 


I lost my graphical symbolism a little, and that is right 


there, and at the time of the last segment labeled four. 


which at this time we would estimate it to be halfway 


between those two right there, and that is there, 120 feet 


behind the limousine at the time of the head shot, if in 


fact these impulses represent the sound of the head shot. 


There is the possibility of labeling one of these four 


threshold crossings as a potential false alarm because it 


involves firing from this place at this target at the time 


that the limousine was here. 


That is almost 180 degrees out. Xt is inconceivable that 


anyone would do that, and on that basis one of these can be 


judged a false alarm. 


The fact that some of those are thought to be correct 


detections was illustrated by all of the order in the data. 


as I explained earlier. 


Mr. Cornwell. Dr. Barger, does that conclude your 


descriptionof the analysis that you performed? 
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Dr. Barger. Yes, it does. 

Mr. Cornwell. Let me then ask you in sum, is it fair an 
accurate to state that after all of the analysis there is 
evidence of four shots on the Dallas Police Department tape, 
and that the acoustical sounds that may represent those 
shots are spaced as follows: between the first and second 

approximately 1.6 seconds, between the second and third 
approximately 5.9 seconds, and between the third and fourth 
approximately five-tenths of a second? 

Dr. Barger. Yes, that is a possible conclusion. 

Mr. Cornwell. I have no further questions. Thank you. 

The Chairman. Thank you very much. 

Doctor, X would just like to say you are a fascinating 
teacher- X am just glad I don't have to take a test on what 
you have taught us here. 

May X consult with the committee for just a moment 
regarding recessing at this time. 

At this time the committee will recess until 1=30 p.m. 
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therein. 

Hx . Fithian. And as to its location, correct me if X am 
wrong* you set your microphone 18 feet apart? 

Dr. Barger. That is correct. 

Mr Fithian. And you did this from the beginning of the 
turn on to Houston, down Houston to the turn on Elm Street, 
and down Elm Street, at least as far as where the ZSapruder 
film showed, the head shot of the President? 

Dr. Barger. That is correct. 

Mr. Fithian. Now does this mean, to those of us who are 
laymen, that once you locate a match of echo patterns, you 
have physically located the motorcycle to somewhere within 
that 18-foot stretch? 

Dr. Barger. That is correct. The echo patterns depend 
for their structure on the location of the microphone that 
receives the sound, and so we accepted, or I should say we 
sought matches of the echo pattern that were sufficiently 
precise to represent a motorcycle microphone located within 
approximately 9 feet of each of the microphones . 
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Mr. Fithian. And then you presumed that the motorcycle 
was moving at the speed of the motorcade, or roughly that? 

Dr. Barger. We presumed nothing about the location of th 
motorcycle or its speed or even direction of motion. The 
matches were made without any presumption whatsoever about 
the position of the motorcycle, in fact, of course, without 
any knowledge that the motorcycle was even there. 

After having made the matches, however, the position, I 
should say, the location of the microphones through which we 
found matches did in fact progress down the motorcade route 
at the times that the four subsequent periods on the tape 
showed matches. And as X indicated previously, the 


locations of the microphones where the matches were found 
the four different times were moving down the motorcade 
route at approximately 11 miles an. hour. 

Mr. Fithian. And the number of microphones you used 
determined by what, by the uncertainty of where or if the 
motorcycle was there? 

Dr. Barger. We started out with no assumption about 


then 


where 
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Mr. Fithian 


do you prove "then? 


With regard to the groupings of shots, uha 


Dr. Barger. As regards the grouping of the shots, we 


demonstrated with high confidence that if there are four 


shots , we demonstrated the times at which they occurred, and 


the intervals between them were described by Mr. Cornwell, 


1.6 seconds, was it 5.9, and 0.5. 


Mr. Fithian. Would you repeat that again, please? 


Dr . Barger . Yes . 


Mr. Fithian. The distance, the time frame between the 


first and the second shot is what? 


Dr. Barger. 1-6 seconds. 


Mr. Fithian. And between the second and what you 


perceived to be a possible third shot? 


Dr . Barger . 5.9. 


Mr. Fithian. And between the possible third and the 


possible fourth shot? 


Dr. Barger. 0.5 


2880 


Mr . 


Fithian . 


0.5? 
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Mr. Fithian. Mow, in the location of targets, are those, 
as nearly as you can compute from the Zapruder film or 
otherwise, the exact location of the President and Governor 
Connally in the limousine? 

Dr. Barger. Ho. With regard to the target three, which 
was positioned to be at the same place as the limousine in 
frame 313, that was put in that place as well as we could 
determine it. 


Mr. Fithian. And is target one in the same location that 
you presumed the first shot was fired? 

Dr. Barger. Of course, I don't know exactly where the 
limousine was when the first shot was fired . 

Mr. Fithian. X guess basically I am asking you why did you 
locate the target there? 

Dr. Barger. As I recall, we sought to place the first 
target at about the position of the limousine, at about 
frame 160. The reason for that was that the preliminary 
screening that I described earlier of the impulses on the 
tape indicated that if the first pattern of impulses that 



NAME : 


HAA25400 0 


PAGE 166 


2976 

2977 

2978 

2979 

2980 

2981 

2982 

2983 

2984 

2985 

2986 

2987 
2 9 88 

2989 

2990 
299 1 
2 99 2 

2993 

2994 


could be seen occurred, oh, well, prior to frame 313 by 
enough time that, as I recall, brought it back to about 
frame 158. That is why ue tried to position the target at 
that place. 

fir. Fithian. Is target two — uhich doesn't really show up 
from here, but you pointed to it — is that at as nearly an 
accurate location as possible? 

Dr. Barger. May I ask Mr. Cornwell a question? 

Mr. Fithian. Yes. 

Dr. Barger. I forget right now uhich Zapruder frame ue 

tried to position target tuo at. 

Mr. Cornwell. We initially attempted to place it in the 
vicinity of 190, which mould have been slightly further doun 
the street from where it ultimately ended up, but the tree 
size is different today than it was in 1963, and the signs 
over the street which are in that area were of course not 
there in 1963, so ue had to simply find the shortest point 
from the 190 frame that ue could still shoot at sandbags. 

It was moved, as I recall 
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it increases the likelihood of a false alarm. 

3072 

Mr. Fithian. Thank you. 

3073 

Now I also looked at the pattern of shooting and noticed 

3074 

that you did not have as many shots from the grassy knoll 

3075 

toward Ho. 2 as at the other targets. I think Ho. 1 and Ho. 

3076 

2 , if I am not mistaken. 

3077 

Were there any reasons why you didn't have a full round oi 

3078 

firing? 

3079 

Dr. Barger. Yes. I think you are referring to the fact 

3080 

that we did not fire at Target 1 from the knoll. 

3081 

Mr. Fithian. I am sorry, I said 2. I meant 1. 

3082 

Dr . Barger . Yes . 

30 8 3 

Mr. Fithian. Yes. 

3084 

Dr. Barger. That is correct. When we were setting up the 

3085 

locations of the microphones and the rifles and so on, we 

3086 

observed that Target 1 was directly between the rifle on the 

3087 

knoll and the spectators that had been positioned behind a 

3088 

barricade on Elm Street, and it was judged entirely 


inappropriate to attempt that shot. 


3089 
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that correct? 

Dr. Barger. That is correct. I have insufficient 
evidence to state anything stronger or weaker than that. 

Mr. Edgar. Is there any test that we could make that 
could reduce the uncertainty? 

Dr. Barger. Congressman, the answer to that literally is 
yes. How that the position of the motorcycle has been fixed 
with some confidence one would not bother with microphones 
all over other parts of Dealey Plaza, for example. 

However, I believe that the advantages to be gained from 
rectifying that problem are very marginal, and I doubt if 
they could reasonably be expected to improve the level of 
uncertainty in the test. 

Mr. Edgar. When I go home to explain what I have heard 
today to my 1 1 -year-old son, who is m the seventh grade, 
what do I tell him? 

Dr. Barger. How much time do you have? (Laughter) 

Mr. Edgar. I have all of the evening dinner to explain tc 


43 3 3 


him what I heard. I am just trying to get it into a 
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language that I can communicate with him. 

Dr. Barger. That is a good question. X think the answer 

would go something like this . 

There was , by a considerable measure of chance, 
amotorcycle in the motorcade with its radio in an operating 
condition, but with the motorcycle policeman not speaking 
about it. 

The motorcycle was just open. Over that radio were heard 
a series of sounds, including the motorcycle, including 
other radios, and including the possibility of the sounds of 
the assassination of the President. 

What you were observing today was the description of a 
test that was made on that tape to see if it was 
statistically likely to have contained the sounds of 
gunfire . 

You found out that it was possible from this test to 
locate the position of the motorcycle with a good deal of 
confidence 15 years later. It turned out that the 
motorcycle was about ten feet short of the corner, at the 
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approxmate time of the first gunfire, when the motorcycle 
noise in fact was observed then to abate, and the man slowed 

down. 

You found also that motorcycle was in a position, found to 
be in a position, uhen the first shot uas heard, that 
corresponded to the limousine being in the position where it 
uas at approximately the time of the first shot. 

For these reasons and others that I have described, there 
is good confidence that the motorcycle has been found. 
Therefore, good confidence that some of the shots have been 
correctly detected. 

There is less confidence in questions of increasing 
detail, and I hope he enjoys the story. 

. The Chairman. The time of the gentleman has expired. 

Mr . Edgar . Thank you. 

The Chairman. The gentleman from Michigan, Mr. Sawyer. 
Mr. Sawyer. I have been following the testimony 
reasonably closely, but I am somewhat perplexed. 

You actually caused these shots to be fired in the same 
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as "to whether or not there were three or four shots fired? 

Dr. Barger . Congressman. X can't add any information by 
saying I think there are three or four. I believe the 
results of the test do not allow me to state with greater 
certainty than I have the answer to that question. 

Mr. Sawyer. Well, then all I can say is I would hate to 
civilly sue anybody, let alone prosecute anybody, on this 
kind of evidence. 

Thank you, Mr. Chairman. 

The Chairman. The time of the gentleman has expired. 

Doctor, let me go back for a moment and try and clarify 
something. 

Xt appears to me that in answering both Mr. Dodd and Mr. 
Sawyer, when you make reference to the probabilities, that 
you group the four shots in terms of the probabilities. 

When you say that two of the shots, the probabilities are 95 
percent; one, the probability is 60 to 70 percent; and that 
the fourth is approximately 50 percent. 

Would you please individualize for us, and tell us which 



NAME: 

4429 

4430 

4431 

4432 

4433 

4434 

4435 

4436 

4437 
4 438 

4439 

4440 

4441 

4442 
4 4 43 

4444 

4445 

4446 


HAA254000 PAGE 243 

aie the tuo uhere the probabilities are 95 percent', which is 
the one uhich is approximately 60 to 70 percent, and uhich 
is the one that is 50 percent. 

Dr. Barger. Congressman Sawyer isn't going to like this 
answer, but the probabilities that X gave you are . based on 
not distinguishing uhich three, uhich tuo. Xn other words, 
the high confidence that ue have is based on the high degree 
of order in the detections, and that can be established by 
two, any tuo. 

Mr. Sawyer. Let me say I anticipated the answer, Mr. 
Chairman. 

Dr. Barger. If I might indicate possible mitigating 
circumstances for Congressman Sawyer, I do believe that even 
with this level of uncertainty, it is quite important to 
know when they occurred, if they did . 

X can see that Congressman Sawyer is not convinced of 

that. 

The Chairman. Let me ask you this. I would assume, then, 
from your former answer, that you are unable to identify 
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tape , was designed to eliminate the contribution of weakest 
companies such as those due to the presence of people. 

r 

The Chairman. I see. 

My time has expired. Other members seeking recognition? 

The Chair recognizes counsel, Gary Cornwell. 

Mr. Cornwell- We have to leave you in a feu moments, I am 
sure, Dr. Barger. We want to take auay from your 
presentation whatever we can of a constructive nature. 

You made a statement informally to me last evening which I 
think you mentioned previously in your testimony, but 
nevertheless, it might merit further explanation for just a 
minute . 

That, as X recall, was to the effect that a scientist such 
as yourself can basically give us the data, and can to a 
limited degree provide us some insights about the 
probabilities of any one aspect of the data occurring by 
random chance , but that once you present us with, the data, 
it is the committee* s problem then to decide how to 
interpret it in the end. 
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Is that correct? 


Dr. Barger. That is correct. 

Mr. Cornwell. From your point of view, then, all you can 
do to help us unscramble the chart is to tell us what a 
mechanical, numerical calculation of some type, how it comes 
out, with respect to the random chances of various events 


occurring. 

I take it there is no probability which will tell us how 
many shots occurred, or which were the real ones and the 
wrong ones in the end. Is that correct? 

Dr. Barger. None that I know of beyond what I have 


mentioned . 


Mr .Cornwell. All right. So what we must do, then, is 
take the data and see what external corroboration or 


impeachment can be applied to it. 

Dr. Barger. That is my view, yes. 

Mr. Cornwell. Just so that we understand what help you 


can provide us in that task, I would like very guickly to 


run through the chart and use it with some hy potheticals out 
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of it. Let's talk about the top line of each of the four 


t|ime segments. 

In the first time segment, the top line is a microphone 
array, 25, a shot from a TSBD, down towards target one. 

The second shot, the motorcycle's apparent location is 


moved from mike 25 to 26, slightly up the street, another 
shot from the TSBD, down to the street and the target. 


somewhere in the motorcade . 


The next one, picked up with the microphone again slightly 


further down the street, a shot from the knoll, out to the 


motorcade . 


Finally, another shot from the TSBD, motorcycle again 


slightly further down the street, pointed at the motorcade. 

With respect to each of those four possible shots, apart 
from any probabilities, independently, we might say, they 
each occurred at the right time of the day, they each were 
unique in the data overall that you analyzed, they each 
occurred within a time span which did encompass at least 


five seconds, the shape of each of the impulses was what you 
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would expect , the amplitude was roughly what you would 


expect, and the number of impulses or echo patterns in each 


were what you would expect from the geography of Dealey 


Plaza, is that correct? 


Dr. Barger. That is correct. 


Mr. Cornwell. With respect to each one, the strict 


>robability that that one would have occurred on that tape 


through some random sound source would be identical. 


individually viewed; that is .8, .8, .8 and .8. Correct? 


Dr. Barger. Well, the correlation coefficients were all 


.8, that is a fact. 


Mr. Cornwell. The tape on which each of them appeared is 


to the best of your knowledge, a genuine tape made in Dealey 


Plaza on November 22, or from transmissions on that date? 


Dr. Barger. That is correct. 


Mr. Cornwell. Each of those four items appear very close. 


near to the line which you would expect the motorcycle to be 


traveling; in other word?, the rate that it would travel 


down the street in the procession at approximately 11 miles 
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per hour. 

Dr. Barger. That is correct. 

Mr. Cornwell. And independently ue do know that there 
shots fired in Dealey Plaza on the day at about the time 
that these impulses occurred on your tape. 

Dr. Barger. Correct. 

Mr. Cornwell- Then it would be the committee's job to 
apply independent evidence for each of those as an equal 
chance of being a genuine shot, to determine if it is 
genuine or if it is not. 
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Dr. Barger. That is correct. 

Mr. Cornwell. I have no further questions. 
Thank you. 


The 

Chairman . 

Thank you, < 

counsel . 

The 

gentleman 

from Indiana 

, Mr . 

Fithian . 

Mr. 

Fithian . 

One question 

, Mr . 

Chairman . 


Can we say that the shots, as far as time sequence is 
concerned, that were fired in Dealey Plaza at any time 
during that stuck microphone, any time during that time 
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4600 frame ; had to have occurred at the following relative 

4601 sequence: 

4502 The first shot as zero, the second 1.6 seconds later * the 

4603 third 5.9 seconds later , or at about 7.5 seconds after the 

4604 zero time frame / and the fourth .5 seconds later * or at just 

4605 shy of $ seconds in the time frame? 

4606 Dr. Barger. That is correct. 

4507 Mr. Fithian. There is no other acoustical disturbance of 

4608 the tape that could possibly be a gunshot? 

4609 Dr. Barger. We believe that the threshold that we set ua i 

4610 low enough to accept all actual occurrences/ and there were 

4611 none others than those you just described/ that is correct. 

4612 Mr. Fithian. If/ therefore/ there were any shot that did 

4613 hot match this time sequence— well, to put it the other way 

4614 around/ there could not have been definitively / could not 

4615 have been a shot in this time frame that did not match one 

4616 of those four interruptions? 

4617 Dr. Barger. That is correct. 


4618 


Mr. Fithian. Thank you. 
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Dr. Barger. Thank you, sir. 

The Chairman. At the request of Mr. Fithian, the 
committee at this time calls Mr. Paul McCaghren. 

Mr. Blakey . Mr. Chairman, before Mr. McCaghren is 
interrogated by the committee, it occurred to me that it 
might be appropriate to clarify the record on one point. 

Much of the emphasis of the committee’s testimony has 
focused on the validity of the third shot in an effort to 
establish whether there were three or four shots. There is 
a time differential between the first and second shot that X 
believe was identified by Mr. Fithian as 1.6 seconds. 

The issue that I would like to bring to the committe's 
attention is that the existence of the expert FBI testimony 
indicates minimum time in which a Mannlicher Carcano could 
be operated and correctly aimed was stated twice in the 
Warren Commission's hearings, once by Mr. Fraser, as a 
minimum of a possibility of 2.3 seconds — he said that was as 
fast as the rifle could be operated. 

Mr. Shaneyfield, at a subsequent point in the record. 



NAME : 


HAA2540 0 0 


PAGE 255 


4657 

4658 

4659 

4660 
466 1 

4662 

4663 

4664 

4665 

4666 

4667 

4668 

4669 

4670 

4671 

4672 

4673 

4674 

4675 


indicated that his study indicated that the minimum the 
Eifle could be fired was 2.25 seconds , for two successive 
well-aimed shots . 

The committee staff has systematically made an effort to 
re-examine each of the underlying premises in the 
investigation that has preceded us < as that seemed to be the 
proper thing to do . 

When the staff learned that the time differential between 
the first and second shot was 1.6, and thus well below what 
the FBI testimony had indicated was possible for one person 
to do operating one rifle, it obviously raised the specter 
of two riflemen. 

Consequently, preliminary tests have been undertaken by 
the staff to evaluate the validity of that FBI judgment. I 
would report to the committee at this time the preliminary 
results of those tests . . 

I would emphasize, too, that those tests are an ongoing 
proposition, and the final results will be given to the 
committee at a later point in time. 
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The staff , on a preliminary basis* conducted a series of 
tests at the Lorton firing range under the supervision of 
Cecil Kirk, of the Metropolitan Police Department. 

We learned that it was possible for a relatively untrained 
individual to operate a Mannlicher Carcano in considerably 
less than the FBI time. 

One test resulted in one hit out of three at 150 feet in 
average times of 1 .65 and 1 .75, That is considerably under 
the estimate by the £BI. 

A second test performed by another individual, who informs 
the staff he has not used a rifle in 25 years, was able to. 
hit three out of three in a human silhouette at 150 feet in 
2.125 and 2.0. Again, considerably under the FBI data. 

I would bring that information to the attention of the 
committee in order that an improper inference not be drawn 
from that aspect of Dr. Barger's tes timony that deals with 
the time sequence between the first and second shot. 

As you indicated in the beginning of this hearing, all of 
the evidence is not yet in. 
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Another area where the committee will obviously have to 
take evidence is on the minimum time required for the 
operation o± a Mannlicher Carcano , 

If I may summarise# it would seem that the FBI assumption# 

the one employed by the FBI as well as the Warren 
Commission# of a minimum- of 2.25 or 2.3 is questionable# and 
will have to be verified by the committee before a final 
interpretation can be made of the time sequence of the first 
two shots. 

nr. Dodd. Mr. Chairman, could I address a question to Mr, 
Blakay. 

That test that we are performing now# is that being done 
with a Mannlicher Carcano? 

Mr. Blakey. Yes. The committee is in the unique position 
of Congressional committees in that it now owns two 
Mannlicher Carcanos . 

Mr. Dodd. Of the same? 

' 

'Mr. Blakey. Of the same kind and style employed by Lee 
Harvey Oswald. I might add. Congressman— and I underline 
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again the preliminary judgment of the staff is that the 
sharp differential in time may well be because the FBI 
experts were firing the rifle using the telescopic sight. 

One clear implication of the expert testimony that this 
committee has received from its firearm experts is that that 
gun can be accurately fired using the iron sights, and the 
tests that were performed this last weekend employed the 
iron sights and not the telescopic sights. 

Consequently, ue were able, with very little effort, to 
sharply improve on the expert performance of the FBI. 

Mr. Dodd. Can you tell me whether or not the FBI used the 
old Oswald rifle? 

Mr. Blakey. The FBI did use Oswald's rifle in some of its 
tests . 

Mr. Dodd. Is there particular reason why we cannot use 
the same rifle? 

Mr. Blakey. I am told by our expert panel that there is 
some concern about the employment of Oswald’s rifle. It has 
been in the Archives for a considerable period of time, and 
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it has not been given the kind o± attention that a hunter 
might give to his favorite weapon. 

There may be some question as to whether that weapon may 
be dangerous to employ in simulated tests now. 

Mr. Sawyer. Would the gentleman yield. 

On the firing — and I didn't examine closely that Mannliche: 
Carcano that was here — is that scope so mounted that there is 
an option of using the iron sights? 

Mr . Blakey . Yes . 

Mr. Sawyer. So you can use either on it? 

Mr. Blakey. You can use either the iron sights or the 
telescopic sights. The testimony, if you will recall. 
Congressman, of our ballistics panel, was that the choice 
that they would have employed would have been to have used 
the iron sights. 

I might add that the Dallas Police Department 
sharpshooters who fired the two weapons in our 
reconstruction in Dallas in fact used open iron sights and 
were extremely accurate at that time. 
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that ? 


Mr. McCaghren. Yes, I did. I was with a group of about 
four or five lieutenants — we were commissioned to conduct an 


investigation of the events occurring at that particular 
time . 


Mr. Cornwell. And particularly what were you 
investigating ? 

Mr. McCaghren. My particular investigation concerned the 
events that occurred in the basement of City Hall, 
regardlirig Lee Harvey Oswald and Jack Ruby. 

Mr. Cornwell. And it was sort of a small special group 
that was working on that investigation, is that correct? 

Mr. McCaghren. Yes, it was. 

Mr. Cornwell. In addition to the question of Jack Ruby's 
entry into the basement, were there other issues that that 
group worked on? 

Mr. McCaghren. Several, yes. 

Mr. Cornwell. One of them perhaps being the shooting of 
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Officer Tippit? 
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Nr. UcCaghren. Yes, it was. 


Nr. Cornwell. In connection with that investigation, did 


the group have an occasion to gather evidence? 


Nr. NcCaghren. Yes, we did. 


Nr. Cornwell. At the termination of the investigation, dq 


you know what was done with the evidence? 


Nr. NcCaghren. All the material in our possession was 


turned over to Chief Curry, who was the Chief of Police at 


that time. 


Nr. Cornwell. Would you just basically tell us what typed 


of evidence would have been contained in the package at that 


point ? 


Nr. NcCaghren. These reports were not in-depth 


investigations. We were trying to field the hundreds of 


calls that were coming into the Police Department at that 


time. It was a cursory type of investigation. It was 


called to an abrupt half after about a month and a half 


All of our reports were submitted to Chief Curry at that 
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time . 
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control of the documents, is that correct? 

Mr. McCaghren. Yes, I did. 

Mr. Cornwell. Or the materials. In 1971, what happened? 

Mr. McCaghren. An outside agency, a private agency under 
the guidance of — Chief Dyson, Assistant Chief Fulgum and 
Assistant Chief Moore brought in an outside agency and 
permitted these people to go into our intelligence files . 

They made pointed questions . They presented pointed 
questions to me about the absence of any files regarding the 
assassination. So, I just very quietly removed the files to 
my own private residence because I didn't trust the people. 

I am talking about Fulgum, Dyson and Moore. 

Mr. Cornwell. So you took the materials to your residence 
and stored them there, is that correct? 

Mr. McCaghren. Yes, that is correct. 

Mr. Cornwell. And for long a period of time did you ! 

maintain them at your residence? 

Mr. McCaghren. Until 19--well, until this year. By chanc 
I knew that one of your investigators had set up an 
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6 100 cannot start this far back because then uie don't have any 

6 101 shots up here to cause that first one. So we have to start 

6102 sliding forward. 

6 103 310 — here is one — 310 is right in here. So we know that 

6104 there was a trigger pulled at that time. We could line up 

6105 number three or number four. Humber three has perhaps been 

6106 questioned a little bit more, and there is no medical 

6107 evidence that the shot that hit the head came from the 

6108 knoll. So perhaps number four is the better line-up. 

6109 Mr. Dodd. Would the gentleman yield at that point. 

6110 Mr- Preyer. All right. 

6111 Mr. Dodd, You are stating with a pretty definitive 

6112 assertion there that the trigger was pulled. What you are 

6113 suggesting is not in fact that a trigger was pulled, but 

6114 that something caused Mr . Zapruder at that point to wiggle 

6115 the camera. 

6116 Dr. Hartmann, No, sir. I think we can say that the 

6117 trigger was pulled, because ue see in Frame 313 the matter 

6118 ejected from the head, the head explosion. And in 314 it is 
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flying on up. So if ue run it b ackuar ds -- 3 1 4 , 313, 312--the 

bullet is hitting the head. And then ue have to allou about 
two frame flight time for the bullet. 

On that basis I say that the trigger uas pulled, a trigge 
was pulled at 310 plus or minus one. So I uould say there 
must be some sound source starting at 310 plus or minus one. 

Now, I uould like to uork it all the way back to the 
trigger being pulled, because presumably that is a fixed 
point in space, as opposed to tying it to impacts on the 
motorcade uhich is moving so that ue have a firmer fix on 
it . 

So let me say here is a time uhen there must have been a 
loud report originating from someplace. Presumably it is 
the Depository, because that matches the acoustic evidence. 

. Now', the correct number of milliseconds after that, a 
reasonable number of milliseconds after that, based on the 
startle reaction, psychological experiments that I quoted 
from the literature earlier this morning, a reasonable 
number of milliseconds after that the cameraman starts 
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6157 thing , if ue uatch the croud action in the background. 

6158 So in that sense ue have got neu results and ue have got 

6159 something that looks interesting and is consistent. 

6160 If you now try to get into the detailed fitting of this 

6161 jiggle pattern to one of these sounds, I think it gets a 

6162 little bit more difficult . 

6163 There probably are several things to be remembered about 

6164 that. One is there is some uncertainty attaching to the 

6165 fixing of these times, as I understand it. Maybe a couple 

6166 of tenths of a second. 

6167 That is uhat is meant uhen I dreu these things as kind of 

6168 fuzzy bars, that they are not just precise fixed instants . 

6169 So you maybe get to slide this a little bit. 

6170 Maybe I can slide this one around our 310 fiducial mark. 

6171 And the more I push it, the more unhappy the acoustic people 

6172 would get presumably. But I can push it a little bit in 

6173 that direction, and that moves it a little bit up in front 


6174 of this jiggle, and that makes sense . 

6175 The other thing that you can consider is, is it possible 
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jiggling. So that makes sense. j 

Mow, the situation is does it make sense up at that end. 
And in the very broad-brush sense, or if we put on our rosy 
glasses or diffusing glasses or something , I think you could 
say yes, the acoustic analysis says there are events up here 
at this end and the jiggle analysis says there are some 
events up here at this end, before 200, and not at 210, for 
example, and not between 210 and 313, which is where the 
Warren Commission tended to put shots. 

So in that sense we have got something new, and we have 
got some agreement that something is happening up at this 
end . 

And a final sort of broad-brush statement is that I think 
you will be hearing tomorrow, if I understand, in the 
testimony sequence quite a bit of interesting evidence, 
photo evidence, from other members of the photo panel, that 
a number of very interesting things happen up in here from 
about 160 or even 150 to about 200--people turning, people 
who were running along, stopping and looking, this kind of 
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that either the movie camera or the tape or both are running 
at a slightly different time rate than what ue timed them. 

The camera has always tr adi tionally been timed at 18.3 
frames per second. But could that be 19 or 17, something 
like that? Could it have been running at that speed that 
day? 

We don’t really know the answer to that. But that 
correction would have the effect not of shifting by a small 
uncertainty, but by pretending this thing was drawn on 
rubber and allowing you to stretch it or compress it by a 
small amount . 

We have put our heads together about this and have thought 
that perhaps eight percent or something like that might not 
be unreasonable. And that would get you another ten frames 
or something like that up at this end. 

So that you could imagine possibly stretching this thing 
so that these things moved another ten frames forward. If 
you did that, then you could start making a case' that this 
shot initiated this jiggle cluster, perhaps even this shot 
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initiated this jiggle here . It would be interesting to see . 
But we don’t have any data, it is not here. 

I might also just make a final comment, that all of this 
would make people who have looked at the previous 
assassination material I think be surprised, because no one 
has ever really considered very much the idea that there 
could be shots that early in the parade. 

And I think the basis of that is you look at the parade 
and at first glance, the first fifty times you look at the 
Zapruda film you don't see very much happening there. 

But I ask you to listen and see what is discussed, I 
believe, tomorrow. 

Mr. Preyer. Well, is the jiggle analysis consistent ui 
the firing of four shots or is it inconsistent with that? 

Dr. Hartmann. I would be inclined to say that it is 
perhaps s o me what more consistent with the firing of three 
shots, without this one. It would perhaps even be more 
consistent with the firing of two shots, because there are 
two principal clusters here. I think it is rather weak 
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sequence , it was something like 177 or somewheres in the 
170s. So that everything before here isn't even in the 
final volume that was published . 

Mr. Dodd. Well, based on what you have been telling us 
here, it would seem to indicate that we place the first shot 
in about eight frames, at least eight frames earlier than 
that, around 200, 202. 

Dr. Hartmann. I thnk a shot probably even before that. 
If I went through the little mathematical exercise of 
subtracting a reasonable number of frames from the reaction 
time, from this cluster, the answer that I got was a shot 
something like 179 to 195. 

Mr. Dodd. To your knowledge, placing the presidential 
limousine and being in the Book Depository, where is that 
tree in that frame ? 

Dr. Hartmann. You would be looking through the tree. 
Although as I mentioned there is a break in the foliage at 
186. And I made kind of a quick comparison of some of the 
photographs that were m the Warren volume, and the foliage 



